TGFβ-induced factor homeobox 2 blocks osteoblastic differentiation through targeting pSmad3/HDAC4/H4ac/Runx2 axis.
TGFβ-induced factor homeobox 2 (Tgif2) has been reported as a functional role in cell homeostasis and a key activator of osteoclastogenesis and bone loss, as well. In the present study, we aimed to investigate the potential role of Tgif2 on osteogenic differentiation. Tgif2 expression was assessed during the osteogenic differentiation process of bone marrow-derived mesenchymal stem cells (BMSCs) and primary calvarial osteoblasts (OBs). The expression of Tgif2 in BMSCs and OBs increased by using lentivirus-mediated gene overexpression (OE). The effect of Tgif2 on osteogenic differentiation was compared between Tgif2 negative control (Tgif2-NC) and Tgif2-OE group in BMSCs/OBs via performing alkaline phosphatase (ALP) assay, mineralization assay, and gene expression analysis of some osteogenic markers. To investigate the molecular mechanism, the direct interaction of histone deacetylase 4 (HDAC4) and pSmad3, acetylated histone H4 (H4ac), and Runx2-binding site of the Ocn promoter was confirmed by performing co-immunoprecipitation (CoIP) and chromatin immunoprecipitation (ChIP) assay, respectively. The results showed that Tgif2 abundantly expressed in BMSCs and primary calvarial OBs, but decreased after osteogenic induction. In vitro, osteogenic differentiation was significantly inhibited with Tgif2 overexpression in both BMSCs and OBs, as well as the expression levels of osteogenic markers (Runx2, Sp7, Alp, and Ocn). Moreover, we found that Tgif2 overexpression significantly promoted the interaction of pSmad3 with HDAC4 in differentiated OBs, and sequentially decreased the abundance of H4ac at the Runx2-binding site of the Ocn promoter. These findings indicated that Tgif2 might block osteoblastic differentiation in vitro through targeting pSmad3/HDAC4/H4ac/Runx2 axis.